Structural changes are critical for biological functions of proteins and describing conformational changes in large macromolecular complexes is a major challenge. To allow full studies of gradual conformational changes, we have recently developed Hybrid Electron Microscopy Normal Mode Analysis (HEMNMA) [1] . HEMNMA uses normal modes to elastically align electron microscopy (EM) images with a reference structure, in order to determine the conformations present in images and evaluate their pertinence. HEMNMA allows analyzing gradual changes more extensively than other EM methods, as HEMNMA gives full dynamics while other EM methods give only a few conformations. The computed conformational distribution allows modeling of transition pathways. Here, we show the performance of HEMNMA using simulated data (Fig. 1) . The results of the method with experimental EM images will be shown at the symposium. Also, we will show a user-friendly graphical interface to the method that we have recently built within the Xmipp software. Figure 1 shows the potential of the method to analyze any gradual-type conformational change. The synthetic conformational changes were computed using a crystal structure of Tomato Bushy Stunt Virus (TBSV) [2] . A set of 4000 images (size: 128 2 pixels; pixel size: (3.2 Å) 2 ) was generated for random orientations and positions of the reference structure displaced along a linear combination of mode 28 (mainly related to the capsid expansion), mode 80 (mainly related to the movement of subunits away and towards the 5-fold symmetry axis) and mode 107 (mainly related to the rotation of subunits around the 5-fold symmetry axis). The contribution of mode 28 (deformation amplitude along the mode 28) was arbitrarily chosen to be distributed uniformly in the range [0,2000] and the contributions of the modes 80 and 107 were chosen to be linearly related to the contribution of the mode 28 (Fig. 1a) . Two out-ofplane rotations were distributed uniformly in the ranges [0°,360°] and [0°,180°], the in-plane rotation was 0°, and the in-plane translations were distributed uniformly in the range [-5,5] pixels. Noise (SNR=0.05) and CTF (defocus of 2 μm, 200 kV microscope, spherical aberration of 0.5 mm) were applied onto the computed projections using the model with noise before and after the CTF [3] . Each synthetic image was aligned elastically with the reference structure to estimate five rigid-body parameters and three deformation amplitudes (for three used modes). We compared the results of principal component analysis (PCA) of the computed deformation amplitudes with the results of PCA of the ground-truth deformation amplitudes, using the first two principal axes (Fig. 1b-c) . The mean RMSD of 0.54 Å was obtained along the linear-regression lines through the computed and ground-truth conformations (Fig. 1b-c) . We also compared the structures computed by 3D reconstruction (Fig. 1d-g ) from 7 images groups of similar sizes (Fig. 1b-c) . The cross-correlation of 0.98-0.99 was obtained between the structures reconstructed for the ground-truth and computed alignments. The conformational change for both the ground-truth parameters (Fig. 1d for the sequence of classes 1-4; Fig. 1e for the sequence of classes 1-2'-3'-4') and the computed parameters (Fig. 1f for the sequence of classes 1-4; 1218
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